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(54) MAGNETIC DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high density, small size and fast 
access time by forming such a region in a joined part that the outer edge of 
a first joining face and the outer edge of a second joining face are directly 
joined without an insulating material interposed. 
SOLUTION: The outer edges 8, 9, 10 of the joining face of a first 
conductive layer 5 are exposed. Then a second conductive layer 7 such as 
copper having thin adhesive layers such as chromium on both surfaces is 
formed and etched through a mask 11 to obtain a direct joined structure 
between the whole joining face of the first conductive layer 5 and the whole 
joining face of the second conductive layer 7. By this method, a joined 
structure having no insulating material around the joined part of the first 
conductive layer 5 and the second conductive layer 7 can be obtd. and this 
joined part hardly causes peeling during heat treatment 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. )MoMe shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the magnetic disk drive equipped with the magnetic head which records said data on the magnetic disk for recording 
data, and this magnetic disk, and they are made to reproduce The first conductor layer by which said magnetic head is the 
laminated structure to which the laminating of a conductor layer and the insulator layer was carried out, and the laminating was 
carried out to the field which counters the substrate of said insulating layer among said conductor layers..lt is mutually joined 
electrically in the joint which joined the first plane of composition where the second conductor layer by which the laminating was 
carried out to the field of another side of said insulating layer was formed in said first conductor layer, and the second plane of 
composition formed at said second conductor layer. The magnetic disk drive characterized by having the field joined directly, 
without the rim section of said first plane of composition and the rim section of said second plane of composition sandwiching an 
insulator in said joint. 

[Claim 2] In the magnetic disk drive equipped with the magnetic head which records said data on the magnetic disk for recording 
data, and this magnetic disk, and they are made to reproduce The first conductor layer by which said magnetic head is the 
laminated structure to which the laminating of a conductor layer and the insulator layer was carried out, and the laminating was 
carried out to the field which counters the substrate of said insulating layer among said conductor layers. It is mutually joined 
electrically in the joint which joined the first plane of composition where the second conductor layer by which the laminating was 
carried out to the field of another side of said insulating layer was formed in said first conductor layer, and the second plane of 
composition formed at said second conductor layer. The magnetic disk drive characterized by having the field which thickness is 
thinning down in the first conductor layer near [ said ] the first plane of composition. 

[Claim 3] In the magnetic disk drive equipped with the magnetic head which records said data on the magnetic disk for recording 
data, and this magnetic disk, and they are made to reproduce The first conductor layer by which said magnetic head is the 
laminated structure to which the laminating of a conductor layer and the insulator layer was carried out, and the laminating was 
carried out to the field which counters the substrate of said insulating layer among said conductor layers. It is mutually joined 
electrically in the joint which joined the first plane of composition where the second conductor layer by which the laminating was 
carried out to the field of another side of said insulating layer was formed in said first conductor layer, and the second plane of 
composition formed at said second, conductor layer. Furthermore, the magnetic disk drive characterized by having the field joined 
in respect of said first conductor layer and said second conductor layer differing from said first plane of composition and said 
second plane of composition in said joint. 



[Translation done.] 
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DETAILED DESCRIPTIOH 



[Detailed Description of the Invention] ^ : 

[0001] . - .. > • ; ; i . 

[Reld of the Invention] This invention relates to the niagrietic disk drive equipped with the thin fijm magnetic head which, starts a; 
magnetic disk drive, especially has a thin film laminated structure. 

[0002] i< « ' . . v; 

[Description of the Prior Art] In recent years, the magnetic disk drive equipped with the thin film magnetic head which has the 
structure which rolled many conductors about in the limited field as a means to. attain densificatiqn of a magnetic disk drive and 
rapid access-ization is considered. For example, the magnetic disk drive, equipped with the thin fijm magnetic. head which carried 
out the laminating of the insulator layer indicated by JP,62-1 73607^ (henceforth a welHknown technique) and the conductor 
layer can be considered. 

[0003] r . 

[Problem(s) to be Solved by the Invention] Since the thin film magnetic head of the well-known technique with which the 
magnetic disk drive is equipped can make width efface of a conductor coil small, without enlarging resistance of a conductor so 
that the thickness of a conductor layer is thick, the densification of the magnetic head and a miniaturization are enabled, and the 
densification of a magnetic disk drive and rapid accessHzatsen are attained. However, the thin film magnetic head of a we!h 
known technique has the problem that exfoliation and an open circuit take place In the joint of conductor layers in the case of: 
heat treatments, such as heat curing of the photoresist In a production process, and annealing in a magnetic field, so that the 
thickness of a conductor layer is thick, cannot thicken the film of a conductor layer but has become the trouble of the 
densification of a magnetic disk drive, and rapid-access-izing. 

[0004] The technical problem of this invention is enabling the densification of the magnetic head, and a miniaturization and 
attaining densification of a magnetic disk drive, and rapid access-ization. 

[0005] . , ... . , 

[Means for Solving the Problem] When the thin film magnetic head of the well-known technique with which the magnetic disk . 
drive is equipped studied exfoliation and the cause to disconnect wholeheartedly in the joint of conductor layers on the occasion 
of heat treatments, such as heat curing of the photoresist in the production process, and annealing in a magnetic, field, it found 
out that the insulator by which it is placed between the rim sections of the plane of composition of conductor layers .was the key 
factor of exfoliation or an open circuit That is, since the coefficient of thermal expansion of the insulator which cpnsititMtes an , 
insulator layer differed from the coefficient of thermal expansion of the conductor which constitutes.a: conductor layen- it , - 
checked that that the insulator by which it is placed between the rim sections of the plane of composition of conductor layere . . >. 
according to the difference of the amount of expansion of the insulator and conductor in heat treatment exfoliates, and^ i - 
disconnects a joint and its phenomenon were so remarkable that the thickness of a conductor layer is thick by analysis* r, 
experiment, etc. * • . ' ; \ / ; ■ 

[0006] The insulator by which it is placed between the planerof^composition rim sections leading to. exfoliation of this joint and,, 
an open circuit is required in order to prevent an open circuit of the conductor layer in a junction . process. , \. 

[0007] The joint of the conductor layers oip the converitional technique is formed, o . 
[0008] An insulator layer is made to font! on a process 1. conductor layer (henceforth.the first' conduc 

[0009] The center section of the plane of composition of the first conductor layer is exposed, by removing a part of process . 2;: • 
insulator layer. (An insulator layer is made to remain in the rim section of the plane of composition of the first conductor layer)' 
The laminating of the conductor layer (henceforth the second conductor layer) joined to the process 3. first conductor, layer Is- . . 
carried out on an insulator layer. - ^ _ ' 

[0010] Process 4. etching removes the unnecessary section of the second conductor layer* and the plane of composition of, the. 
first conductor layer and the plane of composition of the almost same configuration are formed in the second conductor layer. 
[001 1] And the open circuit by the over etching to the first conductor layer in.a process 4 is prevented by making an insulator 
layer remain in the rim section of the plane of composition of the first conductor layer, at the aboyermentioned process 2. 
[0012] According to this approach, although thickness of a conductor layer cannot be thickened, ^since it is effective to 
prevention of an open circuit of the first conductor layer, it considers as the optimal approach, lo 

[0013] However, since it became clear that the insulator by which it is placed between the.planeroftcbmposition rim sections 
caused plane-of-composition. exfoliation and an open circuit, and it was the cause which cannot thicken thickness of a conductor 
layer as mentioned above, if the insulator by which it is placed between these plane-of^composition rim sections is removed, 
exfoliation of a plane of composition and an open circuit can be prevented, and thickness of a conductor layer will be made ■ 
further thickly. - . : ^. . . ■ ^ V? ^ 

[0014] The technical problem of this invention is soh^abie by constituting as follows in the magnetic disk drive equipped with ithe . 
magnetic head which records said data on the magnetic disk for recording data^ and this magnetic disk, apd they, are made to 
reproduce. ... -j 

(1) The first conductor layer by which said magnetic head is the laminated structure to which the laminating of a conductor layer 
and the insulator layer was carried out. and the laminating was carried out to the field which counters the substrate of said 
insulating layer among said conductor layers. It is mutually joined electrically in the joint which joined the first plane of , : 
composition where the second conductor layer by which the laminating was carried out to the field of another side of .said • . » 
insulating layer was formed in said first conductor layer, and the second plane of composition formed at said second conductor . 
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layer. It has the field joined directly, without the rim section of said first plane of composition and the rim section of said second 
plane of composition sandwiching an insulator in said joint. 

[0015] (2) The first conductor layer by which said magnetic head is the laminated structure to which the laminating of a . 
conductor layer and the insulator layer was carried out, and the laminating was carried out to the field which counters the 
substrate of said insulating layer among said conductor layers. It is mutually joined electrically in the joint which joined the first 
plane of composition where the second conductor layer by which the laminating was carried put to the field of another side of 
said insulating layer was formed in said first conductor layer, and the second plane of composition formed at said second 
conductor layer. It has the field which thickness is thinning down in the first conductor, layer near [ said ] the first plane of 
composition. 

[0016] (3) The first conductor layer by which said magnetic head is the laminated structure to which the laminating of a 
conductor layer and the insulator layer was carried out, and the laminating was carried out to the field which counters the 
substrate of said insulating layer among said conductor layers. It is mutually joined electrically in the joint which joined the first 
plane of composition where the second conductor layer by which the laminating was carried out to the field of another side of 
said insulating layer was formed in said first conductor layer and the second plane of composition forined at said second 
conductor layer. Furthermore, it has the field joined in respect of said first conductor layer and said second conductor layer ' 
differing fi^om said first plane of composition and sa^^ 
[0017] 

[Embodiment of the Invention] First, the mechanism of the exfoliation and the open circuit in the junction structure of the 
conductor layers of the conventional thin film magnetic head used for a magnetic disk drive is explained using drawing 19 , In this 
drawing, it has= structure which carried out the lamiriatihg of the subsitrate film 2, the gap material 3, the first insulator layer 4, the 
first conductor layer 5, the second insulator' layer 6, -and the second conductor layer 7 oh the substrate 1, and as shown in 
drawing 19 (a), it is placed between the planer-of-<;orhpfbsitlon rim sections of the first conductor layer 5 and the second' 
conductor layer 7 by the insulator 34. In the case of the thin film magnetic head, the photoresist is used as copper and ah 
insulator as a conductor, and since the difference of these coefficients of thermal expansion is large, if it heat-'treats, an 
insulator tends to expand more greatly than a conductor. If stress which pushes a joint open occurs, exfbltatibii' arises into 35 of 
drawing 19 (b), and the part of 36 and this progresses by this so that it miay be expressed with the arrow head in drawing 19 (b),~ 
as shown in drawing 1 9 (c), it will result in an open circuit. If not placed between the perimeters of a joint by the insulator, since 
stress which is expressed with the arrow head of drawing 1 9 (b) is not generated, exfoliation and an open circuit stop being iabte ' 
to happen easily. 

[0018] Since it has the field which the rim sections of the plane of composition of the first conductor layer and the second 
conductor layer join directly in the thin film laminated structure formed of the laminating of a conductor layer and an insulator 
layer according to this invention, by the thermal expansion of an insulator, the stress by which induction is carried out is rediiced- 
and can prevent exfoliation and an open circuit of a joint. In addition, the film piece of the first conductor layer by the' over 
etching in a production process can be prevented by adjusting the thickness of the first conductor layer. 
[001 9] Hereafter, the example of this invention is explained using a drawing. 

[0020] First, the junction structure of the thin film magnetic head for magnetic disk drives which is the 1st example of this 
invention is explained using drawing 5 fix>m drawing 1 . Drawing 1 is thin film junction strtjctural drawing of the conductor layers 
of the thtri film magnetic head used for a magnetic disk drive, and the whole plahe-of-composition surface of a cdhdiictor layer is 
joined directly. Drawing 2 and drawing 3 are the process sectional views for explaining the process and junction structure of' 
manufacturing this. Drawing 2 is the sectional view in drawing 1 cut Field ABC, and drawing 3 is the sectional view Iri drawing 1 
cut Reld DEFv This structure is the structure which carried out the laminating of the substrate film 2, the gap rnaterial 3, the first ' 
insulator layer 4, the first conductor layer 5^ the second insulator layer 6. and the second conductor layer 7'to the substrate 1, 
as shown ih drawing 2 and driawing 3 , but in order to clarify joint structure, only the first conductor layer 5 and the second 
conductor layer 7 are shown in drawing 1 . 

[0021] This first example is explained in accordance with a manufacture process. First, after forming the substrate film 2 and the 
gap material 3 by the spatter on a substrate 1 and applying insulators, such as a photoresist^ on it. it is made to harden by heat ^ 
treatment and the first insulator layer 4 with a flat front face is formed. If it besides etches by forming the first conductor layers 

5. such as copper which has thin glue lines, such as chromium, on the inferior surface of tongue, it will be in the condition which * 
shows in drawing 2 (a) and drawing 3 (a). Next, if the second insulator layer 6 which consists of a photoresist etc.- is applied; it will 
be In the condition which shows in drawing 2 (b) and drawing 3 (b): Then, after exposing and developing the second insulator layer ^ 

6, if it heat-hardens, the condition which shows in drawing 2 (c) and drawing 3 (c) will be acquirisd. In this case.' since it was 
conventionally made not exposed [ the plane-of-composition rim sections 8. 9. and 10 of the first conductor layer 5 ]. when ' 
insulators, such as a photoresist, were left behind to the top face of the plane-of-composition rim sections 8^ 9; and 10 and the ^ - 
second conductor layer 7 was formed, it* became the structure where it was placed between the plane-of^cbmposition rim ' ' ^ ' ' 
sections by the insulator. In the **** t example, as shown in drawing 2 (c) and drawing 3 (c), the plane-of-composition rinri 
sections 8, 9. and 10 of the first conductor layer 5 are exposed; Then, the second conductor layers 7, such as copper which has 
thin glue lines, such as chromium.'on a top face and the inferior surface of tongue,* for example, are formed, and if it etches by ; 
attaching a mask 1 1. the structure which the whole plane-cf-composition surface of the first conductor layer 5 and the whole - 
piane-of-compositibn surface of the second' conductor layer 7 join directly will be aciquired^ This procesis is shown iri drawihk-2 ^^ ' '• • 
(d), drawing 2 (e). drawing 3 (dX and drawing 3 (e): If It does in this way, the junction structure where it is not placed betwie'^n the^ 
perimeters of a joint of the' first conductor layer 5 and the second conductor layer 7 by the- insulator is acquired; and ih cas6 it is 
heat treatment, the structure which cannot produce exfoliation easily in this joint will be acquired. Iri this case^ although' over ' ' < 
etching of the first conductor layer 5 is carried out and rt becomes thin as shown in the paH 12 of drawing 1 .. a film [^iece bari be' 
prevented by adjusting the thickness of the first conductor layer 5. . : . ■ .Mf ! . 
[0022] h is thin film junction structural drawing of the conductor layers of the thin film magnetic head where drawing 4 is also 
used for a magnetic disk drive, and the whole plahe-of-composition surface of a conductor layer is joined directly. Although ' 
drawing 1 was the pictorial drawing into which it looked from the direction of the top face of the second conductor layer 7. 
drawing 4 is the pictorial drawing into which it looked from the direction of the inferior surface of tongue of the first conductor 
layer 5. Drawing 5 is the sectional view cut in respect of [ GHI ] drawing 4 . This enlarges width of face of a mask 1 1 ih the thin - 
film junction structure of drawing 1 - drawing 3 , and is obtained by transposing the process of etching shown in drawing 2 (d)- 
and drawing 2 (e) to drawing 5 (d) and drawing 5 (e). The sectional view cut in respect of [ JKL ] drawing 4 is the same as 
drawing 3 . Although over etching of the first conductor layer 5 is carried out and it becomes thin as shown iri drawing 2 also iri 
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this case, a film piece can be prevented by adjusting the thickness of the first conductor layer 5. 

[0023] The structure of drawing 4 is the, structure where exfoliation cannot take place easily since the plane-ofrcpmposition 
product is large compared with drawing 1 . However, with the structure of drawing 4 , since the.width of face of the. direction of 
GH of the first conductor layer 5 must be smaller than the width of face of the second cpnductor layer 7, rt is easy to ^ 
concentrate stress on the level difference section of the first conductor layer 5. On the other hand, since the structure of . 
drawing 1 does not receive such a limit in the width of face of the AB direction otthe first ,conductor layer 5. it can. ease the 
stress concentration in the level difference section by enlarging yyidth of face of the.AB direc^ ip the leyeldifference section 
of the first conductor layer 5. Therefore, in respect of relaxation of the stress concentratioo.of . the level difference section, the 
direction of the structure of drawing 1 is excellent. .... k i\.J :.; 1 : : :r . 

[0024] Next, the junction structure of the thin film magnetic hjead for. magn^ is the, 2nd example of this . , 

invention is explained using, drawing 13 from drawing 6 > These have the stnicture yifhere^ does not inten/ene at other,, 

parts, although placed between a part of plane~of-composition, rim. section 5,and^the sepond. , - 

conductor layer 7 by the insulator. 38 of drawing 6 and the part of 39 express-the-loca^^ is placed^by the _ 

insulator. The sectional view cut in respect of [ ABC ] drawing 6 is completeiv;,the, same^ as .drawing 2 ^(eX:Thus. rf the, number of , 
the fields which planes of composition have joined to the plane-of-composition rim section directly is also one^ the stress of ; . ; . 
exfoliation [ structure / according tp,which:rt was placed between, the whole f>lane-of-composition, rim. sections by the, : 
insulator /junction ] will be reduced. : ? ; , - : : ■-j^^'-e-n: -^ni \\i ^ :■■ ^ .-^z,- . ; ' ; < 

[0025] Drawing 7 has the field which planes of composition, have joined tp, the.-plane7ofrcpmposition rim section, d^ 
the sectional view cut in respect of RST to drawing 8 may beishown,_,and)1^^^ [ structure ^according to . 

which it was placed between the whole pjane-of-composition rim sections by . th^ insulator / junction ] is reduced. In addition, the 
stniiCture of drawing 7 is excellent in the point that oyer ete^ : 
[0026] 'Moreover, over etching of the first conductor layer 5,is not carried out like [ the example shown in drawing 9 ] the 
structure of drawing 7 . Drawing lO Js the sectional view cut by fieldvR'ST of drawing 9 . As shown in drawing 10 , this example ^ 
also has the field which planes of composition have joined to the piane-of-cpmpositipn rim section directiy in this way. and the , 
stress of exfoliation [ structure / according. to which it was placed between,the ,Atfhole plane-pf-composition rim sections by the. 
insulator /junction ] is reduced. . . ,^ . c r j ' ^ ^ ' 

[0027] When the first conductor layer 5 and the second conductor layer 7 connect with an include angle, there is [ ****** ] . 
{unction stmcturs like, drawing 1 1 . Drav/ing 12 is the sccticnaf-vievv cist in respect of, [.XYZ ] drawing 1 1 , and drawing 13 is the.- , 
sectional view cut by field XVZ' of drawing 11 . As shown in these drawings, .this example .also has the field which planes of 
composition have joined to the plane-of-composition rim section directly, and the stress of exfoliation [ structure / according to 
which it was placed between the whole plane-of~composition rim sections by the insulator / junction ] is reduced. 
[0028] Next the thin film magnetic head for magnetic disk drives as the 3rd example of this invention is explained using drawin g 
14 ~ drawing 1 7 . Although the 3rd example is an inductive head of a three-tiered structure which consists of the first conductor 
layer 5. the second conductor layer 7. and the third conductor layer 1 4, this invention cannot be restricted to this and can be 
applied also to a magneto-resistive effect (MR) head. Drawing 14 is drawing which looked at the substrate 1 from the upper part, 
and the sectional view and drawing 16 which cut drawing 15 by UV in drawing 14 are the sectional view cut by VW in drawing 14 . 
This example is explained in accordance with a manufacture process. First, after forming the substrate film 2, the first magnetic 
substance 1 7, and the gap material 3 by the spatter on a substrate 1 and applying insulators, such as a photoresist on it it 
hardens by heat treatment and the first insulator layer 4 with a flat front face is formed. Besides, it etches by forming the first 
conductor layers 5. such as copper which has thin glue lines, such as chromium, on the inferior surface of tongue. Then, it heat- 
hardens, after applying the second insulator layer 6 which consists of a photoresist etc: and exposing and developing negatives. 
Under the present circumstances, it is made exposed [ the plane-of-composition rim section of the first conductor layer 5 ] 
about the part used as the joint 19 of the first conductor layer 5 and the second conductor layer 7 the same with having been 
shown in drawing 2 (c) and drawing 3 (c). Next the second conductor layers 7, such as copper which has thin glue lines, such as 
chromium, on a top face and the inferior surface of tongue, for example, are formed, and this is etched. Under the present 
circumstances, in the joint 19 of the first conductor layer 5 and the second conductor layer 7. it etches like drawing 2 (d), 
drawing 2 (e), drawing 3 (d), and drawing 3 (e), and the third insulator layer 20, the third conductor layer 14. and the fourth 
insulator layer 21 are formed further. The structure of the Joint 15 of the second conductor layer 7 and the third conductor layer 
14 is manufactured like the joint 19 of the first conductor layer 5 and the second conductor layer 7. Next the second magnetic 
substance 1 8 is formed by a spatter etc. In this case, it considers as the structure where an insulator does not intervene about 
the joint 16 of the second magnetic substance 18 and the third conductor layer 14, either, according to the same manufacture 
process as drawing 5 . 

[0029] Since conductors, such as copper which constitutes the thin film magnetic head, and Insulators, such as a photoresist 
have the large difference of a coefficient of thermal expansion, with the junction structure between which it was placed by the 
conventional insulator, the stress which exfoliates a joint becomes large. Therefore, especially this invention has a large 
improvement effect when it applies to the thin film magnetic head. 

[0030] In the thin film magnetic head of the above-mentioned example, although the structure shown in drawing 1 was used for 
the structure of the joint 1 9 of the first conductor layer 5 and the second conductor layer 7, and the joint 1 5 of the second 
conductor layer 7 and the third conductor layer 14, it may be transposed to the structure shown in drawing 4 , drawing 6 , or 
drawing 7 . 

[0031] Moreover, otherwise as the thin film magnetic head by this invention, the structure of drawing 1 7 can be considered. The 
difference from drawing 14 is that the joint 15 of the second conductor layer 7 and the third conductor layer 14 is located in the 
part which is not covered with the second magnetic substance 18, and has structure which complicated stress distribution 
cannot prx>duce easily. For this reason, there is an advantage that the magnetic properties of the second magnetic substance 18 

are maintained at stability. 

[0032] When the magnetic head which has the conventional junction structure is used, the exfoliating stress produces the joint 
between conductors by the thermal expansion of an insulator, and since the stress becomes so large that the thickness of the 
film which constitutes the magnetic head is thick, it can seldom thicken thickness. In the magnetic head which has the junction 
structure of this invention, since such stress by the thermal expansion of an insulator is reduced, thickness of the film which 
constitutes the magnetic head can be thickened. Since only the part which thickened thickness of a conductor can make width of 
face of a conductor coll small, without enlarging resistance of a conductor, it can be referred to as suitable for the densification 
of a conductor coil. 
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[0033] Next the magnetic disk drive of the 4th example of this im/entlon is explained using drawing 18 . This example consists of 
the magnetic disk 24 as a magnetic-recbrdihg medium, the thin film magnetic head 22 by this inviehtion, an actuator means for 
moving the magnetic head to the predetermined location on a magnetic disk, and a control mearis that controls transmission and 
reception of the data which reading and' migration and the magnetic head 22 of an actuator means write likis the iissual magnetlc 

disk drive. ^ . * - . - . 

[0034] Below, it explains In more' detail including actuation. If the slider 23 which supports the magnetic head 22 Is placed on^the 
magnetic disk 24 supported with the i-e^^ shaft 29 and this magnetic disk 24 rotates with a drive motor 30. a'slider 23 will 
surface a magnetic-disk 24 top. A slider 23 is iattacHed in an arm 26 by the gimbal 25 which has ela^ic force. When the elastic 
force and the air bearing force of a gimbal 25 balance, it Is maintained at fixed distance between a slider 23 ahd' a magnetic disk 
24. A control unit 33 lets Rhine 31; Rhine 32, and Rhine 28 pass, transmits or receives a control signal, and controls actuation of 
a magnetic disk drive: A drive motor 30 is controlled by the control unit 33 through Rhine 31. The actuators 27. such as a voice 
coil motor, let Rhine 28 pass, and are bdhtrblled to move and position a slider 23 in the predeteninined location on a magnetic 
disk 24; The data bh the magnetic disk 24 which the magnetic head 22 read are changed into an electrical signal, and are ! 
decoded through Rhine 32. Moreover, the'dafa written in on a magnetic disk 24 are transmitted to the magnetic he^d 22 through 
Rhine 32 as ari electrical signal. ' ' ; ' , , 

[0035] When the conventional thin 'fiim magnetic head was used ais tho-magnetic head of this' magnetic disk driye, the exfd 
stress produced the joint between conductors by the thermal expansion of an Insulator, and since that stress became so larjge 
that'the thickness of the film which constitutes the ma^ Is thick; it was seldom able to thicken thickness. SincO istich 

stress by the thermal expansion ofah Insulator is reduced^when the thin film magnetic head which has the junction structure of 
this Invehtlon Is used, thickness of the film which constitutes the maghetic head can be thickened. Ohiy the part which thickened 
thickness of a conductor can mak6 width of face 6f a conductor boll small; without ehlarging resistance of a cbhductoK If thiis Is , . 
considered In the example of drawing 14 or drawing 17 . it will lead to the ability of the radius of a' spiral coil to be madeJsrtwair^W"' 
the effectiveness that the Insulators by which it was placed bfetiween the joint rim sectlons are- reduced is also doubled and taken 
into consideration, since the pattern of a component can be made small, thickness of a slider 23 can be made thin as a rosul^^ 
this way, a slider 23 can be accessed by making mass of a slider 23 small and miniaturizing size' in the prodetermlried lbi»aftibn on 
a magnetic disk 24 at a high speed. The burden furthermore placed on a gimbal 25 or an arrh 26 can also be roducbd 
[0036] . , \ : 

[Effect of the Invention] According to this invention, the densification of the thin film magnetic head and a miniaturization ban be 
attained, and the densification of a magnetic disk drive and rapid access-lzation aro attained; \ . 
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* NOTICES *. 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. :MoMc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is thin film junction structural drawing of the 1 st example of this invention. 

[Drawing 2] It is the process sectional view of the thin film junction structure of drawing 1 . 

[Drawing 3] It is the process sectional view of the thin film junction structure of drawingjT • 

[Drawing 4] It is thin film junction structural drawing of the 1 st example of this invention. 

[Drawing 5] It is the process sectional view of the thin film junction structure of drawing 4 . 

[Drawing 6] It is thin film junction structural drawing of the 2nd example of this invention. 

[Drawing 7] It is thin film junction structural drawing of the 2nd example of this invention. 

[Drawing 8] It is the sectional view of the thin film junction structure of drawing 7 . 

[Drawing 9] It is thin film junction structural drawing of the 2nd example of this invention. 

[Drawing 10] It is the sectional view of the thin film junction structure of drawing 10 . 

[Drawing 11] It is thin film junction structural drawing of the 2nd example of this invention. 

[Drawing 12] It is the sectional view of the thin film junction structure of drawing 1 1 . 

[Drawing 13] It is the sectional view of the thin film junction structure of drawing 1 1 . 

[ Drawing 14] It is thin film magnetic-head strjctura! drawing of the 3rd example of this invention. 

[Drawing 15] It is the sectional view of the thin film magnetic head of drawing 14 . 

[ Drawing 16] It is the sectional view of the thin film magnetic head of drawing 14 . 

[Drawing 17] It is thin film magnetic-head structural drawing of the 4th example of this Invention. 

[Drawing 18] It is the block diagram of the nnagnetic disk drive of the 5th example of this invention. 

[Drawing 19] It is the explanatory view of the joint exfoliation mechanism of the conventional thin film junction structure. 

[Description of Notations] 

1 [ — The first insulator layer 5 / — The first conductor layer, ] -— A substrate, 2 — The substrate film, 3 — Gap material. 4 6 
— The second insulator layer, 7 — The second conductor layer. 8, 9. 10 — The plane-of^composition rim section of the first 
conductor layer, 1 1 [ — The second magnetic substance. ] — A mask. 14 — The third conductor layer. 17 — The first magnetic 
substance. 18 20 [ — A slider. 24 / — A magnetic disk, 25 / — A gimbal, 26 / — An arm, 27 / — An actuator. 29 / — A 
revolving shaft. 30 / — A drive motor. 33 / — A control unit, 37 / — Protective coat. ] — The third insulator layer, 21 — The 
fourth insulator layer, 22 — The magnetic head, 23 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 51 
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[Drawing 12] 
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rPrawing 13] 
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[Drawing 14] 
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[Drawing 1 7] 
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[Drawing 15] 
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[Drawing 191 
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